Direct microculture enzyme-linked immunosorbent assay for studying neural cells: oligodendrocytes.
Oligodendrocyte development has been studied in a standardized primary microculture system initiated from day 20-21 fetal rat brain using a solid-phase enzyme-linked immunosorbent assay (ELISA) carried out directly on fixed cells (direct microculture ELISA). A highly reproducible dissociation procedure is described that allows careful control of the number of cells seeded per culture. At a seeding density of 1 x 10(5) cells/culture, up to 250 oligodendrocyte-generating microcultures consisting of 10-12% oligodendrocytes can be prepared from a single fetal rat brain, thereby permitting the simultaneous assay of multiple developmental parameters in sibling cultures. The validity of this method for quantifying myelinogenesis was established by comparing the results obtained by direct microculture ELISA with immunocytochemical counting of cells in parallel cultures. As few as 200 oligodendrocytes could be detected using a biotinylated anti-Ig and an avidin-urease conjugate detection system; CNP immunoreactivity measured by ELISA was linearly proportional to the number of immunolabeled cells between 6 and 34 days in culture; the developmental time courses of 2',3'-cyclic nucleotide 3'-phosphohydrolase (CNP) and myelin basic protein (MBP) expression determined by the two methods were very similar. Finally, cell suspensions were seeded at increasing dilution to determine the number of cells required to generate cultures that tested positive for oligodendrocytes by ELISA. As few as 9,000 cells were sufficient, predicting a minimum of 8,000 oligoprogenitors per 20-21 day fetal rat brain. The application of direct microculture ELISA for studying oligodendrocyte population size and myelinogenesis is discussed.